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METHOD FOR DISPIAYING CHARACTER STRINGS 
Field of the Invention 

The present ir.vention relates to a method for creating a 
computer program which can be modified easily. The present 

5 invention also relates to a method for creating a program v;hich 
enables easy modification of character strings to be displayed on 
GUI environm.ents provided by a computer program and character 
strings related to com.puter operations- Furtherm.ore, the present 
invention relates to a m.ethod for creating a program., which 

10 enables easy supporting of m^any national languages. 

Background of the Invention 

Application program.s (hereafter, to be referred to simuply as 
applications) developed for specific purposes of users are 
executed interactively through various m.essages provided to the 

15 users. Usually, personal computers employ a human interface 
referred to as a GUI (Graphic User Interface) so as to use icons, 
characters, graphic images, etc. denoting execute commands and 
functions in processings concerning com.puters and facilitating 
users' understanding of the m.eanings and functions of those item.s 

20 intuitively. 



JP9-2000-0027 

An application, when it is operated under such an operating 
system (OS) as the Windows (a trademark of Microsoft Corp.) and 
QS/2 (a trademark of IBM Corp.), Vv^hich supplies the GUI 
environment, uses the API (Application Program Interface) included 
5 in a library of each of those operating system.s so as to 
facilitate user display of input environments, input m.ethods of 
comjuands, and data by means of characters and graphics on v/indov/s, 
as well as processing results, etc. And, since the system of 
distributing comm.odities for applications is expanding m.ore and 

10 more throughout the vjorld, opportunities to use applications 
developed by a national language in other language countries are 
increasing rapidly. Consequently, it has been strongly dem.anded 
that characters used in those applications corresponded to many 
national languages . 

15 Usually, an application is created so as to match v/ith the 
language of its em.ployed operating system. For exam.ple, an 
operating system created in English displays the GUI m.essages in 
English. And accordingly, applications running on the OS are 
developed so as to display messages in English. In addition, if 

20 an application calls an OS, the application sends a character 
string m.essage to the OS and the OS determines the language type 
(English, Japanese, etc.), the size (full size, half size, etc.), 
the character font, etc. ivith respect to each character string and 
receives the message as a correct one only v/hen the message agrees 

25 to a predetermined definition before executing the processing in 
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some cases. 

Assume novj that a French person uses an application in English 
developed under an English OS, In this case, the character 
strings of the application should preferably be translated into 
French. This is because the French user could understand messages 
of the application displayed on the GUI environment if the 
messages appear in French rather than in English. 

Usually, an application includes both code part describing 
instructions executed by a CPU and data part describing their 
parameters. One type of data included in such an application is 
referred to as a resource. A resource includes icons, cursors, 

resources are used widely in the GUI, m.ulti-media programs, etc. 

When developing an application corresponding to m.any national 
languages, it x^^ould thus be convenient to divide the application 
into the main file and its subroutines, that is, resource files. 

X ^ -■ >- ^ ^ -1- ^ 1 J. w <UL J— x^\_> ^ ^ -L \^ _L J. J. ^ 1^ V./ KJLJ- \^ \^ <JL\^ J_ Vw> -i- i.LLv^ ->- X 1 ^ w ^ W JL ViAVh,>l J. X \_. 

with such a program, language as AssemJoler, COBOL, FORTPAN, C/C+-h^ 
PLl, etc. that can be understood by hum.an beings. 
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specific language and in a specific form.at. Those character 
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OS. If a source program, created in a national language is to be 
translated into another national language, then character strings 
that are used for m.essages of the source code of the resource file 
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are translated; the source code in the main file is not modified 
at all. Because the computer cannot understand any source codes, 
the source codes of both main file and resource file are com.piled 
respectively into object codes. Then, libraries provided by the 

5 OS are assembled in the object codes as needed, thereby creating 
an executable program. Such object code is also referred to as 
the machine language represented by "0" and "1." 

The m.ain file opens a resource file dynam.ically so as to 
provide character strings used for m.essages included in the 

10 resource file to the user through the GUI and/or provides the 
character strings directly to the OS. Consequently, if an attempt 
is made to translate m.essages of an application into another 
national language so as to operate the application, it is 
necessary to translate the character strings in the resource file 

15 described with a source code so as to prepare a resource file 
described in each national language, then comupile the resource 
file again, thereby creating an executable programL. 

Published Unexamined Patent Application No. 10-116185 
discloses a technique for creating such a resource file. In 

20 addition, U.S. Patent No. 5,644,775 discloses a technique for 
separating the text part in an application from^ the program, body, 
thereby registering it in a library so as to m.ake it easier to 
translate messages into many national languages. A library 
includes character strings for displaying texts related to a 

25 plurality of applications and character strings related to a 
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specific application. 

If an application is created so as to support raany national 
languages yr the conventional laethod has to translate character 
strings equivalent to messages of the resource file described with 

5 the source code first^r then compile the resource file so as to be 
combined with the main file and create an executable program., and 
finally verify the operation of the program. The developer of the 
application has therefore to create the application described with 
a source code as m.any as the numJoer of the supported languages 

10 beforehand and compile each of those applications so as to convert 
it into an executable program. com.prising an object code before 
delivering the program. Consequently, if the program, is requested 
to be translated into still another non-supported language after 
it is delivered, the developer has to update the source code of 
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If an attempt is m.ade to run an application program, described 
in English under the control of an English language OS that 
supports Japanese fonts in Japan, it is naturally demanded that at 
least im.portant m.essages should be displayed in Japanese. For 

20 exam.ple, a m.essage for prompting the user to use an AC adapter 
v/hen the residual capacity of the battery of his/her portable 
computer reaches the low level is im.portant from the viewpoint of 
preventing loss of work data- In m.any cases, therefore, it has 
been demanded that at least such a m.essage should be displayed in 

25 Japanese as long as the translation does not affect the program. 
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badly. 

Furthermore even under the control of the same OS language, 
if the OS version is upgraded, a problem often arises; the 
applications having been developed in accordance v^ith the old OS 
5 do not run normally. Character strings in a resource file are 
used as messages to the OS. In som.e cases, therefore, even in 
applications developed under the control of a Japanese language 
OS, if the OS version is upgraded, such that, for example, the OS 
accepts messages described only with full-size characters at first 

10 and after the version-up, the OS is modified so as to accept 
messages described only with half-size characters. In such a 
case, the character strings in the resource file described with a 
source code must be described with half-size characters. And, in 
order to solve such a problem, there is a need that character 

15 strings can be modified easily ivithout modifying any source codes 
of the main file and the resource file. 

Under such circumstances, it is an object of the present 
invention to provide a method for creating a computer program, a 
program structure, and a recording medium, which can be modified 

20 easily. 

It is another object of the present invention to provide a 
method for creating a computer program, a program structure, and a 
recording m.edium that can modify character strings therein without 
m.odifying any source program. 
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It is still another object of the present invention to provide 
a method for creating a computer program^ a program structure, and 
a recording medium that can modify character strings therein 
easily so as to cope with changes of languages and changes of 
5 program operation environments which may occur in a computer 
program that provides the GUI environment including display of 
character strings . 

Summary of the Invention 

The foregoing and other objects are realized by the present 
10 invention for creating character strings of a computer program as 
a text file. The character strings included in the computer 
program, are equivalent to messages provided to the GUI and 
messages to be exchanged with other programs with respect to the 
operations of the subject program. The text file^^ when it is 
15 opened by a program, provides character strings to the program. 
The text file is described in a format to be opened and retrieved 
by the programs, so there is no need to modify programs themselves 
even when those messages are m.odified. Such text files can be 
modified very easily with use of a text editor. 
20 As described above, one of the aspects of the present 
invention is a method for displaying character strings on GUI 
environment provided by a computer program. The method includes 
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the steps of (a) providing an executable program, (b) prcx'^iding a 
text file including the character strings and being openable with 
the executable program, (c) executing the executable program, (d) 
opening the text file and retrieving the character strings from 
5 the executable program, and (e) displaying character strings 
included in the opened text file. 

A text file includes character strings and is com.posed so as 
to be opened from its executable program. Consequently, the 
executable program can retrieve character strings in the text file 
10 so as to display those character strings on the GUI environment. 
S To modify a character string to be displayed, it is only required 
m to provide the modified text file. Character strings may be 
W displayed on the GUI environment and may be used as messages of 
TO another program. The programs of the present invention are not 
p 15 limited only to application programs; they may be such programs as 
Q other service programs, device drivers, etc. They may be any 
O programs including character strings equivalent to GUI messages 
and other messages to be exchanged with other programs. 

The present invention additionally comprises a method for 
20 displaying character strings on the GUI environment provided by a 
computer program. The method includes the steps of (a) providing 
an executable program, (b) providing a text file including the 
character strings and a search key and being openable with the 
executable program, (c) executing the executable program, (d) 
25 searching the search key, (e) retrieving character strings in the 
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text file when the search key enabled is detected at step (d) , (f) 
displaying the retrieved character strings, and (g) displaying 
character strings embedded in the executable program when the 
search key disabled is detected at step (d) . 
5 Provided with such a configuration, if "enable" is set in the 
search key of the text file, character strings in the text file 
are retrieved- If "disable" is set in the search key, character 
strings included in the executable program are used. 
Consequently, a text file can be created so as to cope with a 

10 necessity of translating the language of an executable program on 
the GUI environment, as v^ell as a change of the subject OS 
operation environment* Concretely, character strings in a program 
can be controlled only by editing the text file. 

Still another aspect of the present invention is a structure 

15 of such a computer program, a method for creating such a computer 
program, and a recording mLedium. Still another aspect of the 
present invention is a method for creating a computer program 
including character strings related to computer control. 
According to these objects of the present invention, such 

20 character strings can be provided to a program as a text file. It 
is thus possible to easily solve a problem, that character strings 
do not match with the subject OS environment only by updating the 
text file. 
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Brief Description of the Drawings 

The invention will novj be described in greater detail with 
specific reference to the appended figures v^^herein; 

Figure 1 is a schematic block diagram of a computer for 
5 executing an application according to the embodiment of the 

Figure 2 is a flow chart of hov^ to create an application 
according to the embodiment of the present invention; 

Figure 3 shows window images of the GUI displayed by an 
10 application according to the embodiment of the present inventions- 
Figure 4 is a source code of an application according to the 
embodiment of the present invention; 

Figure 5 shov^rs a text file according to the emJDodiment of the 
present invention; and 
15 Figure 6 is a flow chart of a procedure for executing an 
application according to the embodiment of the present invention. 

Detailed Description of the Invention 

Computer Configuration 

Figure 1 is a schematic block diagram of a comtputer that 
20 executes an application according to the present invention. A CPU 
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(Central Processing Unit) 101 is a core part of the computer 100 
and controls inputs/outputs of data and processes instructions, 
etc. of the computer totally* A main mLemory 103 temporarily 
stores programis and data and provides an area for storing a 
5 programL before it is transferred to the CPU 101 and for storing 
work results after the CPU 101 executes the program and processes 
data inside the computer. An HDD 105 stores various programs and 
data, such as an OS, BIOS, device drivers, and application 
programs to be executed by the comiputer 100. Those programtS and 
10 data stored in the HDD 105 are transferred to the main memory 103 
C and to other comtponents as needed. The programs and data stored 
^1 in the main memory 103 are erased when the power provided to the 
com^puter is turned off; but, the programLS and data stored in the 
U3 HDD 105 are kept as they are even when the powder provided to the 

15 computer is turned off. 
y A display 107 is combined with a keyboard 113 and a mouse 115 

j3 to compose a human interface. The display 107 displays graphical 
output information for the user on the GUI environment and allows 
the user to operate the comtputer and execute program.s . The 
20 keyboard 113 parrndts the user to instruct the computer with 
nmuerals, characters, s;^^Lbols, etc. The miouse 115 moves the 
cursor displayed on the display of the GUI environment to access 
icons on the display to execute commLands and to instruct a program 
to execute various actions. An FDD (Floppy Disk Drive) 109 drives 
25 a floppy disk loaded therein. A CD-ROM drive 111 is dedicated to 
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read data frorti a CD==ROM loaded therein. A comaunication connector 
117 is an interface for connecting such Internet/ Intranet to the 
computer. 

The HDD 105 stores such operating systems as Windows^r OS/2/. 
5 etc. for supporting a GUI environment respectively • The object OS 
is read into the memory when the computer is started up. The OS 
supplies the basic functions necessary for an application to 
realize the GUI as an API stored in a library. There are also 
such libraries as a static link library embedded in an executable 
10 file when in compiling and a dynamic link library (DLL) to be 
jri dynamically opened from execution files. 

yi Figure 1 is a schematic block diagram of the above computer 

hj with only that which is necessary for describing the embodiment of 
fi] the present invention. Actually^r as is well known, many more 
O 15 components are mounted and connected to each other differently in 
□ each of such computers. Consequentlyyr the program of the present 
invention can be executed in any computers composed within a range 
of the concept of the present invention. 

Figure 2 shows a flow chart of hovj to create an application in 
20 the emJoodimient of the present invention. Figure 3 shovjs a window 
equivalent to a GUI provided by an application on the display. 
Assume now that the OS running in the computer 100 supports fonts 
in Japanese^ English, and French, that the application is created 
in English, and that only the character strings in the window are 
25 to be translated in Japanese or French. Figure 3 shovjs images of 
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windov^/s at 3(A), 3(B), and 3(C) provided by an application in this 
embodiment; the character strings displayed are translated into 
English at 3(A), then into Japanese at 3(B) or French at 3(C). 

The application in this embodiment comprises a main file 
(block 201) described with a source code and a resource file 
(block 203) described with a source code. However, it is not 
critical to the present invention whether the application is 
divided into modules or not (as will be described later) and the 
codes can be described in any program languages. 



Main File Structure 



The main file specifies the iciain functions of the subject 
program. Generally, the m^ain file is created so as to display 
character strings mtatching with the OS language in windows. 
Figure 4 shows part of the source code of the main file. To 
display a message comprising character strings in a v7indov>r vjhile 
the main file is executed, a resource file (the source code is not 
illustrated) is called from the main file, thereby displaying the 
message prepared in the resource file. In addition, the main file 
includes a code for searching the state of the search key in the 
text file (to be described later) dynamically. The search key 
shows that a character string, denoting a message to be displayed 
in a window by the subject application, is defined in the text 
file, not in the resource file. 
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If the main file is executed and "enable" of the search key is 
detected, then the character strings in the text file are 
displayed. If "disable" of the search key is detected, then the 
character string described as a default one in the resource file 
5 is displayed. The main file can display character strings in the 
text file if the search key is so set, and display a message in 
the resource file as a default message if the search key is not 
set. 

Resource File Structure 

10 A resource file defines a graphics object related to the main 
file. A resource file comprises such data as icons, cursors, 
menus, dialog boxes, specific language characters, etc. A 
resource file supplies a human interface dedicated to the subject 
program. A resource file is created so as to facilitate 

15 translation of the message characters in another national 
language. 

A resource file is described in a programL language and 
includes a code part, equivalent to instructions, and a character 
string part, equivalent to messages. Conventionally, at the time 
20 of translating a character string denoting a message, it has been 
necessary to translate only the character string part of the 
source code of the resource file. According to the present 
invention, however, there is no need to modify the resource file. 
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A resource file receives an instruction from the main file to 
display the default character string on the display. 

Executable File 

Next, the source codes of both the main file and the resource 
5 file are compiled^ thereby creating an executable program 211. 
The application program in this embodiment is developed for a 
specific OS that supports the GUI, The main file and the resource 
file describe only the substantial part of the application. The 
object codes in these two files are insufficient to let the GUI 

•5^ 'i 

W 10 execute specific functions in a computer, although they are 

HI 

W sufficient to provide the GUI. It is necessary to use services 
^ supplied by the OS. 

O After the source codes of both main file and resource file are 

y compiled so as to create object codes, therefore, those object 
^ 15 codes are linked with each other. The static link library 
included in the OS library (block 205) is embedded in the object 
codes and corresponds to the object codes so as to be linked with 
the dynamic link library with use of a linker. An executable 
program developed in such a way can thus be operated when 
20 installed under the same control of the OS as the OS under which 
the program is developed. 

The application of the present invention is therefore 
characterized as described above in that the executable program of 
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this application can be executed with use of a default character 
string described in the resource file regardless of v^^hether the 
text file is used or not. After this developinent stag©/, the 
application program is distributed as a package recorded in such a 
5 recording medium as a floppy disk and/or a CD-ROM. The 
application program v,?ill also be downloaded through a netvjork with 
use of the communication connector 117 of the computer 100. 



Text File Configuration 

The present invention is also characterized in that character 
in 10 strings can be described easily in the usage stage of the program, 
y An executable file is created so as to be operated perfectly 
CO including displaying of messages under the control of the initial 
OS. However, it is demanded in some cases that only messages 
y which are to appear in windows be translated in another national 
^ 15 language after the application is released. In addition, 
character strings described in a resource file are sent to the OS 
as messages when the application is executed. If an OS version is 
upgraded in the development stage of an application, the 
application will not run under the control of the OS even when the 
20 OS language remLains the same. This is because character sizes 
(full-size and half-size) are different between the original and 
upgraded versions of the OS. In such a case, therefore, the main 
file will be requested to open character strings different from 
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those in the resource file in some cases. 

A text file is provided in a block 219. It is very meaningful 
that the block 219 is not a development stage, but it is an 
application stage after releasing. Unlike a program, code^ a text 
5 file is not converted to an object code with use of any of an 
assembler, a compiler, and an interpreter so as to be executed by 
a computer, but it can be edited by a text editor so as to provide 
character strings to be displayed according to the GUI environment 
or used as messages sent from, program to program. A text file, if 

10 the OS enables it, may use any character code sets, such as ASCII 
(American Standard Code for Information Interchange) regulated by 
MISI (American National Standards Institute) , JIS Code ( JIS X 
0208), Shift JIS, and EUC (Extended Unix Code), etc. regulated by 
JIS (Japan Industrial Standards) . If the OS is Windows, 

15 INI-formated files regulated by Microsoft Inc. can be used as text 
files. This is because INI-formated files are excellent in 
searching properties. 

Figure 5 shovjs an emLbodiment of such a text file created so as 
to correspond to two national languages of Japanese at 5 (A) and 

20 French at 5(B). The text file 219 provided in the embodiment of 
the present invention includes a search key to be searched from 
the executable program. In Figure 5, "LD" denotes a search key. 
"LD==YES" denotes that the search key is "enable." If BOOL 
CSampleDlg: ;OnInitDialog in the main file shown in Figure 4 is 

25 executed, the GetlNIString function is called and the GetlNIString 
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function searches the search key of the target text file. If the 
search key is detected to be "enable, " the executable program 
reads character strings having an identifier "IDS__STR__ ..." 
respectively from the text file. 

At this time, if the identifier of the text file shown in 
Figure 5 (A) is set to "enable," a v/indow including character 
strings in Japanese as shown in Figure 3(B) is provided upon 
execution of the application. If the identifier of the text file 
shovm in Figure 5 (B) is set to "enable," a window including 
character strings in French as shown in Figure 3(C) is displayed. 
The text file 219 can be created by any person, for example, 
technicians in charge of program sales or services (hereafter, to 
be referred to as users including the end users of the program) . 

Setting Up 

A created text file is stored in a common directory area 
provided in the HDD 105 so as to be searched from the executable 
program. In addition, a text file v^ith no data recorded therein 
should preferably be prepared in the package of the executable 
program 211 so as to be related to a directory. The executable 
program package usually includes a set-up program (block 217) 
assisting installation of programs into the target computer. 

If such a set-up program is used to install a program, the 
set-up program asks the user whether it needs to translate 
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messages into another national language and to modify those 
messages so as to correspond to the upgraded OS. The user thus 
writes translated or modified messages into the text file 
according to the instructions from the set-up program. As a 
5 result, the user is freed fromi selection of a directory for the 
text file and from the troubles caused by translation of 
unnecessary portions^ thereby affecting the program operation 
badly. 

As described above, the present invention is characterized in 
10 that the developers of programs are freed from modification of 
€1 source codes, which have been required as a result of translation 
HI and modification of character strings related to messages and 

y operations Kath respect to the GUI environment of application 

O 

program^s . Thus, text file editors are not requested to modify any 
15 of executable files and source program.s; they are just requested 
y to describe search keys, identifiers, and character strings for 
^ text" files. 



Storing Data into HDD 

To enable the executable program 215 to run in a computer, the 
20 set-up program, at the timie of storing an application into the HDD 
105 (block 221), decides its storage place, sets start-up 
conditions, and decides a memory area if a work file exists. If 
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there is a library to link^ the set-up program sets the linking 
conditions. Finishing the execution of the above procedure^ the 
application can be executed in the computer 100. 

Figure 6 shows a flov^ chart of a procedure for executing an 
5 application. On GUI environment/ a command for starting up a 
program is displayed as an icon on the display 107* The user then 
operates the mouse 115 to execute the START coimnand (block 301). 
When the program is started up^ the executable program is read 
into the main memory (block 303) . At this time^ only part of the 

10 executable program may be read into the main memory. For example^ 
it is enabled that the resource file may be left in the HDD so 
that the only necessary part of the resource file is transferred 
to and executed in the main memory v/hen it is called from the main 
miemory. The dynamdc link library is read into the main memiory 

15 only when it is called from^ the executable program and executed 
there . 

The main file in the executable program then calls the 
resource file as needed so as to provide a GUI environment and 
execute predetermined functions. The resource file mainly defines 

20 display of data. In addition^ the main file searches the search 
key described in the text file (block 307) . The search key 
controls whether to use character strings emLbedded in the resource 
file from the beginning or to replace the character string with 
character strings described in the text file* 

25 When a search key is set to "enable" in block 307 ^ the 



JP9-2000-0027 



character strings in the text file are read into the main meiRory 
so as to display the character strings on the display 107 and send 
them to the OS as messages ♦ If the search key is set to "disable" 
in the block 309, the main file reads character strings from the 
5 resource file into the main memory so as to display them on the 
display 107 and send them to the OS as messages- Character 
strings read from a text file function just like those changed 
from the resource file from the viev/point of the main file* 
Consequently, character strings in the text file are not only 
10 displayed just as messages in a translated national language^ but 
m also operation errors are suppressed by matching formats of 
Ul character strings between the main file and the OS when messages 
yj are exchanged between them* 

CO In this embodiment, an application is divided into the main 

O 15 file and the resource file. However^ a text file can be created 
O completely as described above even when the resource file is not 
O used by describing all the necessary items including the GUI 
definition in the main file. In addition,, the text file includes 
all the files vjhose character strings are displayed by a text 
20 editor. 

According to the present invention^ it is possible to provide 
a method for creating a computer program^ a program structure, and 
a recording medium enabling the created computer programi to be 
modified easily after releasing. In addition^ according to the 
25 present invention, it is also possible to provide a m.ethod for 
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creating a computer program^ a program structure, and a recording 
medium enabling character strings related to messages and 
operations of the GUI to be modified without modifying any source 
program* 

5 Furthermore, according to the present invention/ there is 
possible to provide a method for creating a computer program, a 
program structure, and a recording mLodium enabling the character 
strings to be modified easily so as to cope with changes of 
national languages or changes of program operation environments to 

10 occur in a computer program that supplies a GUI environment 
including display of character strings* This will be very 
advantageous, since there is no need to add any source code 
including translated messages even when national languages that 
must be supported by the GUI of an application are increased after 

15 the program is released* 



